INTRODUCTION
Heterovalent ions substituted aluminophosphates (divalent in place of ~1 3 + or tetravalent for p5+) or trivalent (for eg. A I~+ or ~e~+ or ~a~+ in place of si4+) ions in substituted zeolites [l] have been shown to be efficient catalysts for Br@nsted acid catalysed reactions. Furthermore, some of the framework-incorporated divalent ions such as co2+ or ~n~+ are known to exhibit oxidation-reduction properties thereby introducing a new dimension to the catalytic performance. Although only relatively small amounts of these heterovalent substituents have been achieved (of the order of 2 wt%), they nevertheless produce highly active catalytic centres. Understanding the overall framework structure of these microporous solid acid catalysts on the one hand, and the local structure around the hetero atoms on the other, allows the precise description of these shape selective catalysts. It was demonstrated earlier that the combined use of the XRDIXAS techniques enhances our understanding of the structure of various active catalysts[2-51. In addition, insights into their stability (retention of microporous structure) and oxidation-reduction properties [6, 7] are also gained. Here we show how the combined XRD/XAS permits us to characterise zeotype materials under operating conditions either during hydrothermal synthesis or during the activation of the solid acid catalysts.
EXPERIMENTAL
In situ combined XRD/XAS measurements were carried out at station 9.3 of Daresbury Laboratory employing a specially designed cell that permits the measurement of fluorescence and transmission EXAFS as well as XRD data. Details of the in situ cell and the conditions employed are described elsewhere[6,8]
RESULTS AND DISCUSSION
Here we show results of the combined XRD/QuEXAFS measurements demonstrating the power of this technique in characterising materials under operating (non-ambient) conditions. For this purpose, we have chosen two examples. First, the crystallisation of microporous CoAlPO-5 catalyst from its nutrient gel-mother liquor [8] and second, the generation of active sites during activation process of a solid acid catalyst, . Synthesis of CoAIPO-5: The XRD pattern (figure I(a)) shows initially a broad hump typical of amorphous nature of the nutrient gel comprised of aluminium hydroxide, phosphoric acid, cobalt acetate and triethylamine (organic template). As the temperature was increased above 170°C reflections associated with the AlPO-5 structure starts to appear indicating the onset of crystallisation. It is rather interesting to see that both the preedge and main absorption edge intensities of the cobalt Kedge XANES (shown in figure l@)) change just prior to crystaIlisation. This increase in preedge intensity and decrease in main absorption (a well known phenomena in many other systems [9] ) reflects the change from octahedral (in the cobalt acetate) to tetrahedral (cobalt after incorporation into the framework) coordination. This is corroborated not only by the colour change from pink to blue, but also from the detailed analysis of the EXAFS data which clearly shows a decrease in both coordination number (6 to 4) and CO-0 distance (2.06A to 1.93A).
Active site generation in CoAIPO-18: In our earlier study, it was pointed out that CoAIPO-18 retains its porous structure (from XRD) as well as undergoes Co(lI)->Co(III) during the calcination (in oxygen) process to remove occluded organic template molecules [6] . In addition, a closer look at the change in average CO-0 distance at different temperatures (see figure  2a) , in particular around 350°C reveals that'there is an initial decrease from 1.93A to 1.90A and subsequently above 5Q0°C it charge compensating template leading to protonation (to compensate the negative framework charge which is well supported by the appearance of OH stretching band associated with Bronsted acid site in the IR spectrum) of the bridging oxygen (CO-0-P) prior to the complete removal the organic template and subsequent conversion of Co(I1) to C o o above 500OC. This protonated Bronsted acid sites are shown to possess a distorted tetrahedra with the dominant CO-0 distance at ca 1.90A[10] and the derived structural parameters are found to be identical to that of the one obtained after reduction in hydrogen [6] . 
